Highlight
Abrupt drought-flood alteration is a frequent meteorological disaster that occurs during 23 summer in southern China and the Yangtze river basin, which often causes a large area 24 reduction of rice yield. We previously reported abrupt drought-flood alteration effects on 25 yield and its components, physiological characteristics, matter accumulation and translocation, 26 rice quality of rice. However, the molecular mechanism of rice yield reduction caused by 27 abrupt drought-flood alternation has not been reported. 28 In this study, four treatments were provided, no drought and no floods (control), drought 85 Gautam et al., 2015) . This issue will remain a severe threat to food security unless means to 86 circumvent the impacts of water stress can be developed. analytical run to provide a data set from which repeatability can be assessed.
216
Metabolite data preprocessing and statistical analysis 217 The raw data were converted to common data format files (mzML) using the conversion 218 software program MSconventer. Metabolomics data were acquired using the software XCMS, below 30% were used for further data processing.
228
Positive and negative data were combined to form a combined data set, which was then 229 imported into the SIMCA software package (version 14.0, Umetrics, Umeå, Sweden). and then holding at 80% for the last 3 min, all at a constant flow rate of 400 nL/min on an 271 EASY-nLC 1000 UPLC system.
272
The peptides were subjected to NSI source followed by tandem mass spectrometry 273 (MS/MS) in Q Exactive TM Plus (Thermo), which was coupled online to the UPLC. The (AGC) was set to 5E4. The fixed first mass was set to 100 m/z.
280
The resulting MS/MS data were processed using the Maxquant search engine (v. (Fig. 1a) . Compared to CK0 and CK1, the 334 soluble protein content of T1 decreased significantly (P < 0.01), and no significant difference 335 was found with CK2 (Fig. 1b) . The SOD activity of T1 was significantly higher compared to 336 CK0 and CK1, and the difference was significant (P < 0.01); however, there was no 337 significant difference between T1 and CK2 (P > 0.05; Fig. 1c) . The CAT activity of T1 was 338 significantly higher compared to CK0 and CK2 (P < 0.01); however, it was significantly 339 12 lower compared to CK1 (P < 0.01; Fig. 1d ). The POD activity of T1 was highest, and 340 significantly differed from those of CK0, CK1, and CK2 (P < 0.01), indicating that the effect 341 of abrupt drought-flood alternation on POD was significant (Fig. 1e) . The MDA content of 342 CK1 was highest, and there was a significant difference between CK1 and T1 (P < 0.01). The 343 MDA content of T1 was 10.37% higher than that of CK0; however, there was no significant 344 difference (P > 0.05; Fig. 1f ). Compared to CK0 and CK1, the free proline content and 345 soluble sugar content of T1 decreased significantly (P < 0.01) and there was no significant 346 difference to CK2 (P > 0.05) (Fig. 1g, h) treatments in response to the abrupt drought-flood alternation treatment were also analyzed 364 via Heatmap (Fig. 2a, b, c) . This visualized that abrupt drought-flood alternation treatment 365 responded differently to water induced stresses. Principal component analysis (PCA), partial 366 least squares discriminant analysis (PLS-DA), and orthogonal PLS-DA also segregated T1 367 from CK0 (Fig. 3a, d, g ), CK1 (Fig. 3b , e, h), and CK2 (Fig. 3c, f, 0.86, and 0.87 for CK0-1 and CK0-2, CK1-1 and CK1-1, CK2-1 and CK2-2, and T1-1 and 384 T1-2, respectively. Each treatment was conducted in two replicates; then, heatmaps were 385 drawn via the R-package 3.4.1 (Fig. 4) respectively. Detailed KEGG pathway information is listed in Table S2 . suggested that induction of ATP synthesis will assist in abiotic stress tolerance (Zhang et al., 509 2008). In the present study, compared to CK0, CK1, and CK2, the net photosynthetic rate of 510 T1 decreased at varying degrees (Fig. 1i) . Furthermore, it is known that the KEGG pathway 511 integration of P-values can be achieved based on differential proteomics and differential 512 metabolomics, and carbon fixation in photosynthetic organisms pathway showed a significant 513 difference of T1 treatment versus CK0 control (P < 0.01), T1 treatment versus CK1 (P < 514 0.01), and T1 treatment versus CK2 control (P < 0.05) ( Table S2 ). The protein ribulose and CK2 (P < 0.01; see Table S2 ). promote the production of reactive oxygen species (ROS) (Biemelt et al., 1998) . Then, the 615 plant scavenging ROS system loses balance, the metabolism is blocked, and plants eventually 616 die (Scandalios, 1993 and POD activity of T1 in leaves increased significantly compared to CK0, the mutual 
